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Monday, February 4, 2013 315aCreatine kinase (CK) system plays an important role in the buffering and trans-
port of high energy phosphate bonds from energy-producing mitochondria to
energy-consuming ATPases. Previous studies suggest that disruption of the cre-
atine kinase system in hearts of CK-deficient mice leads to cytoarchitectural
modifications in the heart and changes in regulation of mitochondrial respira-
tion. In this work, we tried to find out whether similar changes occurred in cre-
atine deficient mouse model, where creatine synthesizing enzyme
guanidinoacetate methyltransferase (GAMT) was knocked out. The aim of
this study was to characterize the modifications in cardiomyocyte mitochon-
drial organization, regulation of respiration and intracellular compartmentation
in GAMT-deficient mice.
Three-dimensional mitochondrial organization at whole cell level was assessed
by confocal microscopy. Kinetic measurements on permeabilized mouse cardi-
omyocytes included the affinity of oxidative phosphorylation to exogenous
ADP and ATP, competition between mitochondria and pyruvate kinase for
ADP produced by ATPases, ADP-kinetics of endogenous pyruvate kinase
and ATP-kinetics of ATPases. using fluorescence microscopy, ADP-kinetics
of respiration was measured on a single cell level. The experimental results
were analyzed by mathematical models to estimate intracellular diffusion re-
strictions and communication between cellular compartments. Quantitative
analysis of measured morphologic and kinetic data, as well as derived model
fits show no difference between GAMT-deficient and wildtype mice. Thus,
we conclude that inhibition of the CK-system by GAMT-deficiency does not
alter mitochondrial organization, regulation of respiration and intracellular
compartmentation in relaxed cardiomyocytes. This raises questions on the im-
portance of the CK system as a spatial energy buffer in the heart.
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In the heart, there are two pathways for nitric oxide (NO) signaling, the classic
cGMP-PKG and S-nitrosation of proteins. The nitrosation pathway involves an
oxidation of cysteine thiols by nitrosonium NOþ, and can therefore be a signif-
icant, reversible post-translational modification of proteins. Previous studies
using NO donors such as S-nitroso-N-acetylpenicillamine (SNAP) were unable
to resolve between to two pathways. We hypothesized that nitrosation is an im-
portant post-translational modifier of myocardial contractility. To test this hy-
pothesis, we examined the effects of S-nitroso-L-cysteine (CysNO), a selective
nitrosonium donor that is actively transported into the cell, on sarcomere short-
ening in unloaded mouse cardiac myocytes. Perfusion of cardiac myocytes with
CysNO (30 mM) resulted in the reduction of sarcomere length changes by
~80%. This period of blunted sarcomere length changes was followed by
a ~15 second exponential recovery in sarcomere length. During the recovery
phase, the maximal velocities of shortening and re-lengthening were dimin-
ished. Our data suggest a possible in vivo role of NOþ in regulating myocardial
contractility.
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Tamoxifen-inducible Cre-mediated gene excision is an important tool for spa-
tiotemporal study of cardiac gene function, but tamoxifen administration can
cause transient dilated cardiomyopathy and severely diminished contractile
performance in MerCreMer transgenic mice. This phenomenon has been attrib-
uted primarily to the presence of modified estrogen receptor (MER), which
binds tamoxifen but not endogenous estrogen. However, other studies point
to a non-genomic acute effect of tamoxifen alone to alter functional properties
of cardiac myocytes. To further determine whether tamoxifen-mediated con-
tractile dysfunction occurs independently of MER, we measured sarcomere
length and calcium transients in isolated adult rat cardiac myocytes acutely
treated with tamoxifen. Previously we reported a dose-dependent decrease in
the peak height of contraction and relaxation rate in tamoxifen-treated cells.
This was accompanied by a decrease in peak calcium and calcium decay
rate. Here, we present a comparison between tamoxifen and its active metabo-
lite 4-hydroxytamoxifen, which is a more potent modulator of estrogen receptor
signaling than tamoxifen. Results show a similar dose-dependent decrease in
cardiac myocyte function with 4-hydroxytamoxifen, with decreased peak
height and relaxation rate associated with decreased peak calcium and calcium
decay rate. Importantly, the magnitude of effects was similar, suggesting a di-
rect effect of tamoxifen and 4-hydroxytamoxifen to inhibit myocyte function,
independent of the presence of MER. In addition to MER-dependent effectsin tamoxifen-treated MerCreMer mice, the direct effect of tamoxifen should
also be considered in understanding cardiotoxicity in MerCreMer transgenic
mouse models.
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We have investigated the effect of the selective ‘exchange protein directly
activated by cAMP’ (Epac) activator 8-pCPT-2’-O-Me-cAMP (8-CPT) on
the viability of adult rat ventricular myocytes (ARVMs), in the presence or
absence or isoproterenol (ISO). ARVMs were exposed to 8-CPT, ISO or ISO
þ 8-CPT for 24 hours under cell culture conditions. In the presence of
8-CPT alone, cell viability decreased by 6.6 5 2.6% (mean 5 s.e.m, n=14)
although this effect was not significant (p>0.05). ISO (0.1 or 1 mM) decreased
cell viability by 40.95 2.7 and 51.45 3.25 % respectively (n=14, p<0.01).
However, when ISO (0.1 or 1 mM) was added in the presence of 8-CPT
(20 mM), cell viability decreased by only 25.4 5 3.6 and 28 5 2.3% (n=14,
p<0.05) respectively. These data suggest that activation of Epac may protect
ARVMs against the cytotoxic effects of sustained b1-adrenergic activation.
One possible explanation for the effect of 8-CPT is Epac-dependent Akt/
PKB phosphorylation, which has been reported to protect against NO-
induced apoptosis in cardiac myocytes (1).
Hyun-Jeong et al., (2008) Cellular Signalling 20 803-814
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Single stem cell-derived human cardiomyocyte (SC-hCM) electrophysiolo-gy
is a valuable tool to assess cardiac risk associated with drugs (Peng 2010,
Ma 2011). However, impedance-based measurement of SC-hCM contractile
activity (Roche xCELLigence RTCA Cardio system) adds a new dimension
to cardiac risk assessment as events downstream of excitation-contraction cou-
pling can now be investigated in a higher throughput assay. SC-hCMs show
spontaneous contractile activity resulting in transient changes in impedance
(impedance twitches). We performed a series of pharmacological studies to in-
vestigate the mechanisms underlying this transient behavior in iCELL cardio-
myocytes (Cellular Dynamics International). Here we show that impedance
twitches are dependent on calcium entry since calcium channel blockers
(verapamil, nifedipine) and agonists (FPL64176) decrease and increase twitch
amplitude, respectively. Twitch frequency is slowed by the HCN channel
blocker ZD7288 (3358% @ 300 nM), a phenomenon associated with prolon-
gation of relaxation by 2657% (n=5, p<0.05), but independent of changes
in amplitude. b-adrenergic stimulation increases twitch frequency and ampli-
tude, and shortens the time to peak and twitch relaxation time, consistent
with results from other cardiac preparations. Impedance twitch activity reflects
contractile activity since it is completely obliterated by the myosin II inhibitor
blebbistatin at concentrations that do not affect the shape or frequency of the
spontaneous action potentials. These results suggest that several aspects of
the excitation-contraction coupling mechanism observed in adult cardiomyo-
cytes are intact in SC-hCMs, including the dependence of the twitch con-
traction on Ca2þ entry and the regulation of contraction by frequency and
b-adrenergic stimulation.
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The rate of cross-bridge cycling, a fundamental determinant impacting cardiac
output, is usually measured in permeabilized muscle preparations and under
non-physiological conditions. In order to gain a better understanding of mech-
anisms that regulate this kinetic parameter, we developed a novel method
for measuring rate of tension redevelopment (ktr), an index of cross-bridge cy-
cling kinetics, in intact cardiac trabeculae under physiological conditions. We
were able to measure ktr in rat, rabbit, canine and failing human cardiac trabec-
ulae. The ktr at Lopt (optimal length) was 27.75 3.3 s
1 for rats (n = 11), 12.45
1.2 s1 for rabbits (n = 6), 14.05 1.8 for canine (n =2) and 14.55 1.8 s1 for
failing human myocardium (n=3). using this technique we investigated the role
of muscle length in regulation of cross-bridge cycling kinetics. In cardiac
